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rOCVAAPCT9€H-Mt% ICOIMMTCT 

no M306r£TtHlfilM M OWUTMflM 

fiPH riCMT CCCP 


OnMCAHME M30BPETEHM5I 

K /VBTOPCKOMV CBMAETEJlbCTBy 


(71) aicftaiioaHuA Ma^iio*«efteA9aaTii»CKK« 
)i;iiH It CypOBWH r>acTB6p«>« 

poe)&f hO^ OSCAAHOA KOnOHHU 


(57) H»o6p«t«H«ie othocktoi » cwoooStM. 
npHMeicsieiettM wnpaMCHtm iW*op»-»*»- 
poeaHHOfl fiAeW«0A wmjohhw b He4»T«HUx m 

pHMpywueft rORMicDA (an. nooBiOT a TpyGu 
9ic8UfC9er«t nan paBcnrnM naanerrMeM H npcois- 
CIsiAfito ii©pe»«ivBMw« teonottMni Tpv6 ft 
flf «AD#ib •MnpppmieMOfoyMdCTitd, npuMSN na 

KQjlOHMW TWO c flf fiAomi BMnpeeftaeworo 
ymctm cww »«eiw '^P'* pa^^^ Aa«wwii 
tADm. 1 Tafia. 


vl8d6paTaiii«e othocmtc» k cnoco6.a»^ 

nQMtHHeyfHht MB AHCBHAaUMI CM»THa Ofr 

-ioeo* nf»*iM<iia8MjiiioctM. « HacfHocni. npn 
pa6oTax no K^nman^KOMy pCMOHfry oCcaaHMx 

Uenvio MoepereKHJi awmaroi noayiuB- 
Ni«a ai>^icTHaHoci>i 0Mnpa»^»«« A«*op««- 
poaawHoft dScAAHOA iconoMiu. 

Ha ♦w.i «3o6p33K6Ha coMnoNOBKa. ony 
(ueHHaa a oScaAHyw Ko;ioHMy «ii«c Bwripaa- 
/ifieMoro y^acTita m cocToamaa MS 
ri^^BAiniiecKoro pacuii^pMTana a -anAc ruar 
paanwecfcoA AopHMpyiom^ iwoaot ^ wiana- 

TpaMcnopTMM RonoHw^ T05r6 h wianaHOi* A"* 
cnnaa MW^ocjw Tpy6 npw noflb«Ma <OMno- 
MQBKM 05 c»ad)«Hi*u; Ha ♦••ra - pa6or8 ♦op- 
MMpywtueA ronoBXH a aunpaa/iaeMOM 
ynacm: na <j>wr.3 - paapea ♦Qpiwpyiomeft 
ronoaKit* 


t4MMQ6pa30M» ^ 

CnyeaattT « aunpaanaeMONv ywacTKy a 
KoiiOH>«y TpyC 3 c ♦opMupyioiAe^ raioa<o« 2. 
noAaiST a wuiOHHy Tpy63 3iWA«ocn. opa pa8o- 
ittiM AvftneiiMeM i»4ipoioaoAiT nepMattitHne 
KanotitfM TwS 3 aAPa^ Bwnpaanaa^irpyuicT- 
» B Rpoueccsa paBowrauMicna. npiweii paeo- 
Htia UMW1 npwaaoAUT CTajuiAHO. a na *a*AOvi 
craA^i^ npp*»3aOAflt napeMeu^aKwa hohohmw 
Tpytt aAOflb awnpaana^oro yiacTKa cwHay 
BBepx npw paOosaM Aaa/iennH b rwApaBiin^ie- 
c«dA ♦opwiP/iotnaA rojioBice. 

Ciifi^ii6 ocyuieCTBiiPiOT c/>cAy<ou4MM o6pa- 

aoM. 

TOnlUHMPft cTBHitW 10 MM CMBT* Ha r/iyB««e 
1200 M. MatapMafl d6c^AMort icc/»OHnw^CTafl^ 
rpynnninpoMHOCTwAl a^-6500.trc/cH Or - 
- 3800Krc/c^). UintnoHOM A^aMeipOM l24 
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MM onpdAeAMiiM H«npo)a>Ai«Moerw ft o6caAHoA 

ycraNOvwiM {»a9A«M>Km*" cevropos 4 
4^opMMpy«iuieft ror>OBKtr. ibudMerp mx paMSM- 

Hy iv^AHCTpy o6caA^oA conoHMU or AfUMttTpa 
1 16 MM AO AwaMerpa 126 vam. 

a>opM«pyiomaji ronoaica MacrpoeHwaa 

HA 3aA$HNUA HdKCWWWHWft AMI^eTp K p3C- 
lUHp^HHOM COCrO«HMM, C00TBeTCT«yiQ4UMA HO- 
MHHaffMfOMy AMHOTpy oOCAWlOft WWrOHHljI. 

Onpo/iriianT ycMiiM. OfMAaBitHt^^ cox* 
TopaMM 4^p>Mipyioiwil roRMm m aHyrpm* 
HMft AMaHBtp oSeoAHoA KCMOHmi 6: 

Pi-3.W*7.1 -10- 120* 26800*r. 

rAe D - 7,1 CM -r mrfxpw\^ A>i9MaTp p^?w* 


P - 120 icrc/or - pafiosefl iia6inoi«HOV 
Aavnetma «kakocm • foaow 2. oonrBemi- 
AaHHoe xaxHiwefiitoa MipampHcniaod. 

ftaeftoo ceKTopMn ^onoaicwS* no myiisaMM 
My A«iaM«Tpy oGcAAHO^ rtno»i*i%i; 


, 28600 


^l4l0itrc/cM*t 


Ad/we. cBp^H» A»*/)eH*«e AO nyiw. onr 
cKaK)T icQMnoHo«»cy c 4K>pMMpyiouie4 f o«Oft«ofl 
2 mM9 CMaTOfo ysacTica 1 h coaepiu^iOT aTO- 
po<i npoxoA cooraeTCToeMHo Tanmc tpcTwA 
6 npcJCOA CHW3y aaap*, ^^WKcnpya ao rwAP*'"**- 
«4eeKOMy MHAiucsropy ©aca lOAB) oceawe na- 
-fpyam. 

fkmyHCHrtweoceBKeMarpyaiftf caeAeHU 5 

10 AMamasHpya occawe warpyaxK. oTMcnaioT. 
HTo nocM tToporo npoxoA? OMW cH«a«Ai«b 
fa H%. no cpaaMCfwio c napavM. a now 
Tparibeitp npoxoAa --Ma 35%. 

CAHaKO, Ha^HaA napa^iK* npoxoA. mo^cho 

15 co3«a»aTWioflirroMMoeAaaiieMwaarMApaB^i»- 
Hecxoil jhopMMpyiomtfA rtmoaica m 6onfcuie 120 
crc/CMT. 3to orpaa^nca na aeii*iHWHC a^oHTa*- 
ntwx H oceauK Marpyatca)'. Ohm aoapacTyi. 
Oi«A^ aa aoapacraHMcM oceaoiA Harpyacsi no 

20 rHB, HenWAonycxm. weu ee acwiwiMa 
npaaycMfW 300 i« aono/imftenkHO it wcy 
tpye Maraoffoowcwymawo «oMnoHoa«ac ^p- 
HUtpYW^ rOAoanoft. tax fcax aoaHnKaer 
or^aCHOCTfr nopwaa Tpy6. 

2S Gcfw oc9aaa iw^rpy^a npM6in«3Katfra r 

TviMoe Aaa/iOH«eaotnKOCw a ro/ioan« 2 a npe- 
A^adx t5% « npoAOiuwTii npoT»ftKy 
CHMsy aaepot Nepoa CMfltwft ywacroK. 
30 Cmxeme ooeawx tiarpyao^ np*i noBTop- 
Hux fffr*?jv«^ fommtH 2 c9HAe^ei»>cT«y9r o 
TQM« w o«aTiia o6eaAHoa hdhohmm yctpat^a- 
PTca, ffptriwifm^ ^ KoaoMMv aocetaHaa- 
iiwaa0foi» 

36 ^opMy/iai*so6peTeM«a 

CnoGoeaiicipaBAeMMfl aje^opMiqKMSHHaft 
o6maho«i soammM, aniHOnaioawfl cnvw < ey- 
npaajisceKOMy ynacrxy TpaxcnoprrKOft kohom- 


3AaaaeMoe cecropanM no mcyrpeHHeMy , ^^.^ aBefliuf oa kojtommu. s Ka- 

Mem o6ca«Hoft «na«KU. «e«««.er «o « *32r?3S:S.^S^iSlTe;a 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 


(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi'om the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assraibly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with fonning head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved ^ong the section to be straightened from the bottom up, at 
the woridng pressure in the hydraulic fonning head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgfi^cm^, Gy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 -26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgfi^cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

_ 26800 _ 26800 _ 
^"*";r.D^./ 314120.5 

= 1410kgfi^cm2, 

where Din = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% ay. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi^cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% ay and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, deUvery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
defonned casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures undo- columns 5 and 6] 


Work interval, m 

Minimum axial forces, kN, after pass 

1st 

2nd 

3rd 

1220-1190 

155 

130 

100 


[see Rus»an origina] for figure] [see Russian ori^nal for figure] 


Fig. 1 Fig. 2 
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[see Russian original for figure] 


Fig, 3 
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